Pronociceptive effects induced by cutaneous application of a transient receptor potential ankyrin 1 (TRPA1) channel agonist methylglyoxal in diabetic animals: comparison with tunicamycin-induced endoplastic reticulum stress.
Methylglyoxal (MG) is a reactive carbonyl compound generated in diabetes mellitus. MG is an established transient receptor potential ankyrin 1 (TRPA1) channel agonist that contributes to TRPA1-mediated diabetic pain hypersensitivity. Here we studied whether exposure to diabetes and thereby to elevated endogenous MG modulates hypersensitivity induced by intradermal MG. Moreover, since diabetes induces endoplasmic reticulum (ER) stress, we compared the role of TRPA1 in diabetes and ER stress by assessing whether tunicamycin-induced ER stress, without diabetes, produces TRPA1-mediated pain hypersensitivity and by assessing whether ER stress and diabetes have similar modulatory effects on MG-induced hypersensitivity. In vitro patch clamp recording was performed to assess whether tunicamycin is a TRPA1 agonist. Behavioral tests showed that mechanical hypersensitivity induced by MG is reduced in diabetes and ER stress. In healthy controls, hypersensitivity induced by MG was reduced when MG was administered for the second time in the same but not adjacent plantar sites. Hypersensitivity induced by ER stress was reversed by pharmacological blocking of TRPA1. In vitro patch clamp recording indicated that tunicamycin itself (30 μM) is not a TRPA1 agonist. The results indicate that pain hypersensitivity induced by non-diabetic ER stress as well as that induced by diabetes is mediated TRPA1. Reduction of MG-induced hypersensitivity in diabetes or ER stress may, at least partly, be explained by peripheral mechanisms.